The predominant protein of canine seminal plasma is an enzyme.
One protein in canine seminal plasma accounts for over 90% of the total protein and is present at the high concentration of approximately 10 mg/ml. We demonstrate that this predominant protein is a proteolytic enzyme. The enzyme has been purified and migrates as a single symmetrical peak of apparent molecular mass of 29,000 daltons on a column of Sephadex G-75 and as a single band of approximately 30,000 daltons when analyzed by sodium dodecyl sulfate-polyacrylamide gel electrophoresis under nonreducing conditions. Under reducing conditions, the enzyme dissociates into subunits of 15,000 and 12,000-14,000 daltons. The 15,000-dalton subunit contains the enzyme active site as determined by labeling with [3H]diisopropyl fluorophosphate. The enzyme hydrolyzed the synthetic ester substrates N alpha-benzoyl-L-arginine ethyl ester and N alpha-tosyl-L-arginine methyl ester with maximum specific activities at 25 degrees C of 105 mumol/min/mg and 33 mumol/min/mg, and Km values of 7.4 and 9.1 mM, respectively. The enzyme exhibited a pH optimum of 8.0. The metal ions, Cu2+, Zn2+, Cd2+, and Co2+ were reversible inhibitors and diisopropyl fluorophosphate and phenylmethanesulfonyl fluoride irreversible inhibitors of enzymatic activity. By immunofluorescence, the enzyme can be detected on the tail and postacrosomal regions of washed ejaculated canine sperm, but it is absent from epididymal sperm.